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SDUW RI WKHSDSHUSUHVHQWV D SUDFWLFDO H[DPSOHRI XVLQJKHXULVWLF LQWXLWLRQ IRU DQ DULWKPHWLFSUREOHPZKHUHZH DQDO\]H WKH
LPSOLFDWLRQVRILWVPHQWDOPHFKDQLVPVDQGWKHZD\RIDFKLHYLQJWKHUHVROXWLRQSURFHVV,QWKLVUHJDUGZHODLGHPSKDVLVRQWKH
PHFKDQLVPZKLFKZDVXVHGWRSLQSRLQWWKHFRQWUDGLFWLRQVRIWKHSUREOHPDWLFVLWXDWLRQDQGZKLFKFUHDWHVFRQIOLFWVEHWZHHQWKH
UHTXLUHPHQWV RI WKHSUREOHP DQG WKH UHDO SRVVLELOLWLHV RI WKHSXSLOZKLFK DUHGHWHUPLQHGE\ WKH GHYHORSPHQW RI WKLQNLQJ
:LWKRXWKLJKOLJKWLQJDQGZLWKRXWXQGHUVWDQGLQJDOOVWDJHVRIVROYLQJWKHVWXGHQWILQGVDVLPLODUSDWWHUQLQKLVH[SHULHQFHIURP
WKHSDVWDQGE\DQDORJ\ZLWKWKLVKHVROYHVWKHQHZSUREOHP
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,QWXLWLRQ LV D EDVLF FRJQLWLYH ZD\ ZKLFK FUHDWHV D UHODWLRQVKLS EHWZHHQ SUHIHUHQFH DQG WKH OHDUQLQJ
SHUIRUPDQFHDQGWKHLQWXLWLYHUHVSRQVHVDUHDFKLHYHGZLWKDQDSSDUHQWOLWWOHHIIRUWDQGZLWKRXWWKHSDUWLFLSDWLRQRI
WKHFRQVFLRXVPLQG




PLQLPXP RI LQIRUPDWLRQ DQG ZKHUH WKH LQWXLWLYH UHVSRQVHV DUH GLUHFWHG WRZDUGV D VLPSOH ZD\ RI ILQGLQJ D
VROXWLRQZLWKLQDQDXWRPDWLFSURFHVV




,Q VROYLQJ DULWKPHWLF SUREOHPV WKH LQWXLWLRQV LQYROYHG LQ WKH ILQGLQJV IRU HVWDEOLVKLQJ WKH VROXWLRQV ZHUH
GHWHUPLQHGLQWKHXQFRQVFLRXVVRPHEHLQJUHODWHGWRWKHJLYHQSUREOHPDQGRWKHUVLQFLUFXPVWDQFHVZKHUHWKH
FUHDWRU¶VDWWHQWLRQDQGZLOOZHUHQRWFHQWHUHGRQLW
7KHUHIRUH ZH PXVW WDNH LQWR DFFRXQW DOO PRPHQWV RI VRPH ILQGLQJ OLQNLQJ LQWXLWLRQ ZLWK WKH HYHQWV WKDW
SUHFHGH DQG VXFFHHG LW FDUHIXOO\ DQDO\]LQJ DOO WKH FRQVFLRXV DQG XQFRQVFLRXV SKDVHV DSSHDULQJ LQ WKH
UHSUHVHQWDWLRQVRIWKHJLYHQKHXULVWLFSUREOHP
(YHQ LI ZKHQ VROYLQJ DULWKPHWLF SUREOHPV LQWXLWLRQV DUH GHWHUPLQHG ZLWKLQ WKH XQFRQVFLRXV GHYHORSPHQW
VWDJHKRZHYHUWKHUHDUHSUHPLVHVIRUDFRQVFLRXVSKDVHWKDWZHKLJKOLJKWXQGHUWKHIRUPRITXHVWLRQV
7KLVLVZK\DTXHVWLRQIRUPXODWHGLQDZURQJZD\FDQKDYHDQLQDSSURSULDWHKHXULVWLFYDOXHDQGLQWKLVZD\WKH
YDOXH RI WKH LQWXLWLRQV PXVW EH VRXJKW DW WKH OHYHO RI IRUPXODWLQJ WKH FRQVFLRXV TXHVWLRQ HYHQ LI WKH\ DUH
GHWHUPLQHGLQWKHXQFRQVFLRXVSKDVH
7KXV IRU DOO WKH DULWKPHWLF SUREOHPV VWDUWLQJ ZLWK DQ XQFRQVFLRXV SKDVH LQWXLWLRQ PD\ ILQG LWV VROXWLRQ
DSSHDOLQJWRVRPHPDWKHPDWLFDOFRQFHSWVRIDFRQVFLRXVPDQQHU













,Q WKLV VHDUFK DQ LQWHQVH FUHDWLYH DFWLYLW\ LV QHHGHG DW WKH FRQVFLRXV OHYHO EDVHG RQ WKH GHVLUH WR VROYH WKH
SUREOHPDQGWRILQGWKHDSSURSULDWHVROXWLRQ
%XW IRU WKLV WKH HQWLUH FUHDWLRQ DFWLYLW\ LQYROYHV DQ DFFXPXODWLRQ RI LQIRUPDWLRQ IRFXVHG RQ WKH W\SH RI WKH
JLYHQSUREOHPZKLFKZDVQRWVROYHGGXULQJWKHFRQVFLRXVSKDVHDQGZKLFKWKHPLQGVHQGVWRWKHVXEFRQVFLRXV
IRUSURFHVVLQJ





VROXWLRQRI WKHSUREOHPFDQEHFRQVLGHUHGDVDPHFKDQLVPRIFORVLQJ WKH LQIRUPDWLRQDOH[FKDQJHEHWZHHQ WKH
FRQVFLRXVXQFRQVFLRXVDQGYLFHYHUVD
7KH WUDQVIHU RI WKH VROXWLRQ IURP WKH XQFRQVFLRXV LQWR FRQVFLRXV PLQG LV DFKLHYHG RQ WKH FRQWLQXRXV
FRRSHUDWLRQEHWZHHQ WKH WZR OHYHOV RQ WKH WUDQVIHU RI LQIRUPDWLRQ LQERWKGLUHFWLRQV DQGRQ WKH DQDORJ\ZLWK
RWKHUVLPLODUSUREOHPV
7KHILQGLQJWKDWWKHVROXWLRQWRWKHSUREOHPZDVDFKLHYHGFDQRQO\EHPDGHE\WKHFRQVFLRXVWKURXJKUHYLHZRI
WKHSUREOHPGDWDDW LQWHUYDOVRI WLPHZKHQ WKHFRQVFLRXVPD\GHWHUPLQH WKHSUHVHQFHRIZKDWZDVPLVVLQJ LQ
SUHYLRXVWLPHVDQGLQWKLVFDVHWKHFRQVFLRXVFORVHVWKHFLUFXLW











7KHVH VNLOOV DUH UHGXFHG WR D VHQVRU\ FRPSRQHQW SHUFHSWXDO DQG WR D PRWRU RQH ZKHWKHU LW LV DERXW WKH
GUDZLQJXSRIDJUDSKLFVFKHPHRUDERXWWKHH[HFXWLRQRIDPDWKHPDWLFDOPRGHO


















, JDYH DQ H[DPSOH RI D SUREOHP XVLQJ WKH JUDSKLFDO PHWKRG WKH GRXEOH UDWLR PHWKRG ZKLFK DOORZV WKH
DFKLHYHPHQWRIWKHIHHGEDFNPHFKDQLVPRQWKHWKUHHVWDJHVWKHLQLWLDOVWDJHFRUUHVSRQGLQJWRWKHILUVWUDWLRWKH
WUDQVIRUPDWLRQVWDJHDQGWKHILQDOUDWLRVWDJH




















7KH H[LVWHQFH RI WKH WUDQVIRUPDWLRQ SKDVHZKLFK JHQHUDWHV WKH SUREOHP VROYLQJ SURFHVV FRQQHFWV WKH WZR
UDWLRVDQGDQWLFLSDWHVWKHPRGDOLWLHVRILQWHUYHQWLRQIRUWKHKHXULVWLFLQWXLWLRQ
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&RQFOXVLRQV
8VLQJ KHXULVWLF LQWXLWLRQ DOORZHG WKDW WKH DWWHQWLRQ RI WKH \RXQJ SXSLO VKRXOGPRYH IURP WKH GHWDLOV RI WKH
DFWLRQ WR LWV ZKROH ZKHUH WKH XQFRQVFLRXV LQWHUYHQHV LQ PRWRU DFW FRQWURO DQG PDUNV WKH DSSHDUDQFH RI
DXWRPDWLVPLQWKHH[HFXWLRQVHTXHQFHRIWKHWUDQVIRUPDWLRQVWDJH
7KH WZRSODQVRIGHSOR\LQJ WKHSK\VLFDODFWLYLW\ WKHFRQVFLRXVDQGXQFRQVFLRXV WKURXJKKHXULVWLF LQWXLWLRQ
LQWHUYHQH FUHDWLYHO\ LQ VROYLQJ DULWKPHWLF SUREOHPV DV DPRPHQWRI EXLOGLQJQHFHVVDU\PHQWDO UHSUHVHQWDWLRQV
DQGDVDQH[SORUDWLYHVWUXFWXUHUHODWHGWRWKHVHDUFKLQJRIWKHVROXWLRQ
7KH PRGDOLW\ RI XVLQJ WKH WKUHH VWDJH JUDSKLFDO VFKHPH DOORZV WKH IRUPDWLRQ RI VRPH VNLOOV WKDW KHOS WKH
UHVROXWLRQSURFHVVLQWKHFRQWH[WRIVROYLQJDULWKPHWLFSUREOHPVLQSULPDU\VFKRRO
7KHUHIRUHWKHKHXULVWLFLQWXLWLRQLQYROYHPHQWLQVROYLQJDULWKPHWLFSUREOHPVDOORZVWKHXQGHUVWDQGLQJRIWKH
PHDQVE\ZKLFKRQHPD\ILQGDYLDEOHPDWKHPDWLFDOVROXWLRQDQGWKHSUHVHQWDWLRQRIWKHORJLFV\VWHPZKLFKLV
FRQVWUXFWHG
5HIHUHQFHV
>@-XQJ&*3V\FKRORJLFDO7\SHV+XPDQLWDV3XEOLVKLQJ+RXVH%XFXUHVWL
>@3RO\D*0DWKHPDWLFVDQGSODXVLEOHUHDVRQLQJV6FLHQWLILF3XEOLVKLQJ+RXVH%XFXUHVWL
>@5DGRYLFL30'HDFRQX/'LQXWD10HWKRGLFVRIWHDFKLQJOHDUQLQJPDWKHPDWLFVLQSULPDU\3XEOLVKLQJ+RXVHRI
8QLYHUVLW\RI3LWHVWL3LWHVWL

